Effects of candesartan, an angiotensin II type 1 receptor blocker, on diabetic nephropathy in KK/Ta mice.
Although therapeutic effects of angiotensin II type 1 receptor blocker (ARB) on renal injury in non-insulin dependant diabetes mellitus (NIDDM) have been demonstrated, the beneficial effects and their mechanisms in diabetic nephropathy have not been well evaluated. KK/Ta mice were divided into three groups according to the treatment: candesartan 4 mg/kg/day from 6 to 28 weeks of age (group I; early treatment); from 12 to 28 weeks of age (group II; late treatment); only vehicle (group III). BALB/c mice treated with vehicle were used as controls (group IV). Body weight (BW), systolic blood pressure (SBP), blood glucose, urinary type IV collagen and albumin excretion were measured every 4 weeks. Morphometry and immunohistology of albumin, transforming growth factor-beta1 (TGF-beta1) and Smad7 were performed in all groups. BW and blood glucose were higher in groups I, II and III than in group IV from 8 weeks. SBP was markedly reduced in groups I and II compared with group III (p < 0.05, p < 0.005). Urinary type IV collagen and albumin excretion were increased in group III compared to group IV (p < 0.05, p < 0.005), whereas they were reduced in groups I and II when compared to group III (p < 0.05). Morphometric analysis revealed that the whole glomerular area (WGA), glomerular tuft area (GTA), extracellular matrix area (ECMA) and intraglomerular cell nuclei number (NIGCN) were significantly reduced in groups I, II and IV compared to group III at 28 weeks. In immunohistochemistry, TGF-beta1 expression in both glomeruli and tubules of groups I and II decreased compared to that of group III at 28 weeks, while Smad7 in group III glomeruli was reduced compared to that in groups I and II. It appears that candesartan reduced urinary type IV collagen and albumin excretion, and attenuated glomerular hypertrophy and mesangial matrix accumulation by the TGF-betaS/Smad signaling pathway in KK/Ta mice with diabetic nephropathy.